Loss of Notch2 and Notch3 in vascular smooth muscle causes patent ductus arteriosus.
The overlapping roles of the predominant Notch receptors in vascular smooth muscle cells, Notch2 and Notch3, have not been clearly defined in vivo. In this study, we use a smooth muscle-specific deletion of Notch2 together with a global Notch3 deletion to produce mice with combinations of mutant and wild-type Notch2/3 alleles in vascular smooth muscle cells. Mice with complete loss of Notch3 and smooth muscle-expressed Notch2 display late embryonic lethality and subcutaneous hemorrhage. Mice without smooth muscle-Notch2 and only one wild-type copy of Notch3 die within one day of birth and present with vascular defects, most notably patent ductus arteriosus (DA) and aortic dilation. These defects were associated with decreased expression of contractile markers in both the DA and aorta. These results demonstrate that Notch2 and Notch3 have overlapping roles in promoting development of vascular smooth muscle cells, and together contribute to functional closure of the DA.